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In this paper, we investigate the cohering and decohering power for the one-qubit Markovian
channels with respect to coherence in terms of the l1-norm, the Re´nyi α-relative entropy and the
Tsallis α-relative entropy. In the case of α = 2, the cohering and decohering power of the amplitude
damping channel, the phase damping channel, the depolarizing channel, and the flip channels under
the three measures of coherence are calculated analytically. The decohering power on the x, y, z
basis referring to the amplitude damping channel, the phase damping channel, the flip channel for
every measure we investigated is equal. This property also happens in the cohering power of the
phase damping channel, the depolarizing channel, and the flip channels. However, the decohering
power of the depolarizing channel is independent to the reference basis, and the cohering power of
the amplitude damping channel on the x, y basis is different to that on the z basis.
PACS numbers:
I. INTRODUCTION
Coherence, being the heart of interference phenomenon, arising from a critical property which is called quantum
superposition. Coherence is one of the most important physical resource in quantum information processing, which can
be used in quantum biology [9–11], quantum thermodynamics [12–18], and resource theories [19–26]. The importance
of coherence encourages a lot of further studies on this subject [25–35].
Recently, Baumgratz et.al. introduce a rigorous framework for quantifying coherence. A coherence measure satisfies
four necessary criterias [1]. Considering a quantum state in a finite dimensional Hilbert space H with d = dim(H),
we note that I is a set of incoherent quantum states, which are diagonal in a set of fixed basis {|i〉}di=1. Then any
proper measure of the coherence C must satisfy the following conditions:
(C1) C(ρ) > 0 for all quantum states ρ and C(ρ) = 0 if and only if ρ ∈ I;
(C2a) Monotonicity under all the incoherent completely positive and trace-preserving (ICPTP) maps ΦICPTP :
C(ρ) > C(ΦICPTP (ρ)), where ΦICPTP (ρ) = KnρK
†
n andKn is a set of Kraus operators, which satisfies
∑
nK
†
nKn ⊂ I
and KnIK†n ⊂ I;
(C2b) Monotonicity for average coherence under subselection measurements: C(ρ) >
∑
n pnC(ρn) where ρn =
Knρ K
†
n
pn
and pn = Tr(Knρ K
†
n) for all
∑
nK
†
nKn ⊂ I and KnIK†n ⊂ I;
(C3) Non-increasing under mixing of quantum states(convexity):
∑
n pnC(ρn) > C(
∑
n pnρn) for any ensemble
{pn, ρn}.
Moreover, Rastegin et.al. propose the extension condition C2b [3]. The extension condition C2b can be represented
as
(C2b’)
∑
n
pnqnC(ρ) 6 C(ρ), where pn = Tr(KnρK
†
n), qn = Tr(KnδK
†
n), and δ is the nearest incoherent state to ρ.
Considering the properties mentioned above, varies of coherence measures have been discussed, such as l1-norm of
off-diagonal elements of the quantum states [1], the relative entropy of coherence [1], the coherence of formation [24],
the Re´nyi α-relative entropy [5] and the Tsallis α-relative entropy [3].
Quantum coherence can be destroyed by noise in the open system. However, sometimes it can be frozen [19] or
increased in some special kinds of channels [7]. To quantifying the power of a channel for creating or destroying
the coherence of input quantum states, Mani et. al. give the definition of the cohering and the decohering power of
quantum channels [2], and Bu et. al. define the coherence breaking indices for incoherent quantum channels [36].
In this paper, we mainly study the dynamics of the cohering and the decohering power of Markovian channels
under the l1-norm, the Re´nyi α-relative entropy and the Tsallis α-relative entropy. For the difficulty in studying the
general value of α, we only consider the case α = 2. We find that the decohering power of the amplitude channel, the
phase damping channel, and the depolarizing channel under the l1-norm, the Re´nyi 2-relative entropy and the Tsallis
∗Electronic address: liyongm@snnu.edu.cn
22-relative entropy are increased monotonically with p from 0 to 1. However, it increases for p ∈ [0, 12 ] and decreases for
p ∈ [ 12 , 1] with respect to the flip channels, reaching a maximal value of 1 at p = 12 . Moreover, we find the maximum
of the cohering power of the amplitude damping channel, the phase damping channel, and the flip channels under
the three measures are the same to 1. Finally, we find the cohering power vanishes for the depolarizing channel with
respect to arbitrary basis.
This paper is organized as follows. In Sec. II, we introduce the l1-norm, the Re´nyi α-relative entropy and the Tsallis
α-relative entropy of coherence. Moreover, we recall the definitions of cohering and decohering power. In Sec. III, we
firstly calculate the range of the l1-norm, the Re´nyi α-relative entropy and the Tsallis α-relative entropy. Then we
get the expression of that three measures under K basis in the case of α = 2. In the end, we study the cohering and
decohering power of Markovian channels under the l1-norm, the Re´nyi 2-relative entropy and the Tsallis 2-relative
entropy. We summarize our results in Sec. IV.
II. PRELIMINARIES
In order to quantify the cohering and the decohering power of general qubit Markovian channels, we introduce three
measurements of coherence ,the l1-norm, the Re´nyi α-relative entropy and the Tsallis α-relative entropy.
The l1-norm of coherence Cl1 is defined as [1]
Cl1(ρ) = min
δ∈I
D(ρ, δ) =
∑
i6=j
|ρij |, (1)
where D(ρ, δ) = ‖ρ−δ‖1 =
∑
i,j
|ρij−δij | denotes the l1 matrix norm, which means the measure induced by the l1-norm
is based on the minimal distance of ρ to a set of incoherent states δ. And ρij is the off-diagonal element of a quantum
state ρ. The l1-norm of coherence satisfies the conditions of C1, C2a, C2b and C3 which is proved by Baumgratz
et.al., so the l1-norm of coherence is a valid coherence measure.
The Re´nyi α-relative entropy of coherence CRα is defined as [4, 5]
CRα(ρ) = min
δ∈I
Sα(ρ‖δ) = α
α− 1 log
∑
i
(〈i|ρα|i〉) 1α , (2)
where α ∈ [0, 2]. Note that Sα(ρ‖δ) = 1α−1 logTr(ραδ1−α) for all 0 6 α is the Re´nyi α-relative entropy, and it reduces
to the von Neumann relative entropy when α → 1,i.e., lim
α→1
Sα(ρ‖δ) = S(ρ‖δ) = Tr[ρ(ln ρ− ln δ)]. At the same time
the CRα will reduces to the relative entropy of coherence Cr
Cr(ρ) = min
δ∈I
S(ρ‖δ) = S(ρdiag)− S(ρ). (3)
In Ref.[6], Shao et. al. show the Re´nyi α-relative entropy of coherence violate the condition C2b and the extension
condition C2b’ for α ∈ (0, 1), so we conclude that the measure of coherence induced by the Re´nyi α-relative entropy is
not a good measure for quantifying coherence. Due to the Re´nyi α-relative entropy of coherence fulfills the condition
C1 and C2a, so it can act as a coherence monotone.
The Tsallis α-relative entropy of coherence CTα is defined as [3]
CTα(ρ) = min
δ∈I
Dα(ρ‖δ) = 1
α− 1
[(∑
i
(〈i|ρα|i〉) 1α
)α
− 1
]
, (4)
where Dα(ρ‖δ) = Tr(ρ
αδ1−α)−1
α−1 for 0 < α and α 6= 1 denotes the Tsallis relative α entropy, and it reduces to the von
Neumann relative entropy when α → 1,i.e., lim
α→1
Dα(ρ‖δ) = S(ρ‖δ) = Tr[ρ(ln ρ − ln δ)]. At the same time, CTα will
reduces to Eq. (3). In Ref.[3], the author proves that the Tsallis α-relative entropy of coherence satisfies the conditions
of C1, C2a and C3 for all α ∈ [0, 2], but it may violate C2b in some situations. However, it satisfies an extension
condition C2b’. We then conclude that the Tsallis α-relative entropy of coherence can be used as a coherence measure.
Mani et. al. give the definition of the power of a quantum channel ε for creating or destroying the coherence of
input quantum states. The cohering power of a channel is the maximal amount of coherence that it creates when
acting on a completely incoherent state. For any quantum channels ε, the cohering power is defined as [2]
CKC (ε) = max
ρ∈I
{CK(ε(ρ))− CK(ρ)} = max
ρ∈I
CK(ε(ρ)). (5)
3CKC denotes the cohering power of the coherence measure C, K is the reference basis, and we have used property (C1)
in the second equation in Eq.(5).
Using the convexity property (C3) of coherence measures, Eq. (5) can be written in a simpler modality on the
orthonormal basis vectors
CKC (ε) = max
i
CK(ε(|ki〉〈ki|)). (6)
The decohering power of the channel ε is the maximum amount by which it reduces the coherence of a maximally
coherent state. The decohering power for a quantum channel ε is define as [2]
DKC (ε) = max
ρ∈M
{CK(ρ)− CK(ε(ρ))}. (7)
DKC denotes the decohering power of the coherence measure C, and K is the reference basis. M is a set of maximally
coherent states. Because all maximally coherent states are pure ones, Eq. (7) can be simplified as
DKC (ε) = 1− min
ρ∈M
CK(ε(ρ)). (8)
Note that the definitions of the cohering and the decohering power of quantum channels are valid for any types of
coherence measures.
III. COHERING AND DECOHERING POWER OF MARKOVIAN CHANNELS
As we all know that the coherence of input states may be changed by the quantum channels, then it is necessary
to measure the corresponding changes of the quantum coherence. For this purpose, we will study the power of the
Markovian noisy one-qubit channels for creating or destorying the quantum coherence. Firstly, we introduce the
notion of K coherence, where k = (kx, ky, kz) is a unit vector standing for the reference K basis { I+k·σ2 , I−k·σ2 }. For
a general qubit
ρ =
1
2
(I+ r · σ), (9)
where r = (rx, ry, rz) is a real vector which satisfies ‖r‖ 6 1, and σ = (σx, σy, σz) is the vector of Pauli matrices.
Mani et. al. give the l1-norm of coherence with respect to K basis [2]
CK1 (ρ) = r
√
1− (rˆ · k)2, (10)
where rˆ = r
r
. In general, for any one-qubit state Eq.(10) satisfies
0 6 CK1 (ρ) 6 1. (11)
In Ref.[6], Shao et. al. give the range of Eq. (2) with respect to a set of basis {|i〉}di=1. After simple calculation, we
find Eq. (2) satisfies
0 6 CKRα(ρ) 6 1 + log
[
2(1 + ‖r‖2)] , (12)
for all α ∈ [0, 2] under K basis. Analogously, we derive the range of Eq. (4) for a general qubit under K basis referring
to Ref.[3]
0 6 CKTα(ρ) 6 − lnα
1
4(1 + ‖r‖2) , (13)
for α ∈ [0, 2], and
0 6 CKTα(ρ) 6
1
α− 1
[
4
(
1 + ‖r‖2)(1 +
√
4(1 + ‖r‖2)− 1
)α−2
− 1
]
, (14)
for α ∈ [2,∞], where lnα(x) = x1−α−11−α is the α logarithm. The maximum value of Eq. (11), Eq. (12), Eq. (13) and
Eq. (14) being achieved for a set of maximally coherence pure states with respect to K basis,i.e., |ψ〉 = 1√
2
|k+〉 +
eiΩ|k−〉, where |k±〉 is eigenvector of k · σ.
4For the difficulty in calculating the expressions of the Re´nyi α-relative entropy and the Tsallis α-relative entropy for
general α under K basis, we execute a case study of α = 2. Substituting Eq. (9) into Eq. (2) and Eq. (4) respectively,
we obtain the Re´nyi 2-relative entropy and the Tsallis 2-relative entropy under K basis as follows
CKR2(ρ) = 2 log
[
1
2
(√
1 + ‖r‖2 + 2r · k+
√
1 + ‖r‖2 − 2r · k
)]
, (15)
CKT2(ρ) =
[
1
2
(√
1 + ‖r‖2 + 2r · k+
√
1 + ‖r‖2 − 2r · k
)]2
− 1. (16)
Next, we will study the cohering and decohering power of Markovian noisy one-qubit channels under the l1-norm,
the Re´nyi 2-relative entropy and the Tsallis 2-relative entropy in four parts.
A. Amplitude damping channel
To study the cohering and the decohering power of a channel under the l1-norm, the Re´nyi 2-relative entropy and
the Tsallis 2-relative entropy, let’s start with the amplitude damping channel εad, which is characterised by Kraus
operators [8]
K1 =
(
1 0
0
√
1− p
)
,K2 =
(
0
√
p
0 0
)
, (17)
where p ∈ [0, 1] is a parametrization of time t, with p = 0 corresponding to t = 0 and p = 1 corresponding to t→∞.
It transforms the input Bloch vector r = (rx, ry , rz) into
εad(r) = (
√
1− prx,
√
1− pry, p+ rz(1 − p)). (18)
For the decohering power of the amplitude damping channel εad, we take r · k = 0. Then taking Eq. (18) into
Eq. (10), Eq. (15) and Eq. (16) respectively, we have the coherence of the maximally coherent states in terms of the
l1-norm, the Renyi 2-relative entropy and the Tsallis relative 2-entropy
CK1 (εad(ρ) =
√
µ− ν2, (19)
CKR2(εad(ρ) = 2 log
[
1
2
(√
1 + µ+ 2ν +
√
1 + µ− 2ν
)]
, (20)
CKT2,z(εad(ρ)) =
[
1
2
(√
1 + µ+ 2ν +
√
1 + µ− 2ν
)]2
− 1, (21)
where µ = (p2−p)r2z+2p(1−p)rz+(p2−p+1), and ν = kz(rz
√
1− p(√1− p− 1)+p). Note that Eq. (19), Eq. (20),
and Eq. (21) are the same for all ρ ∈M . According to Eq. (8), we have
DK1 (εad) = 1− min
ρ∈M
√
µ− ν2, (22)
DKR2(εad) = 1− minρ∈M
{
2 log
[
1
2
(√
1 + µ+ 2ν +
√
1 + µ− 2ν
)]}
, (23)
DKT2(εad) = 2− minρ∈M
[
1
2
(√
1 + µ+ 2ν +
√
1 + µ− 2ν
)]2
. (24)
For the x, y, z basis, kz is either 0 or 1, then the decohering power of the amplitude damping channel with respect to
x, y, z basis are
DK1,x(εad) = D
K
1,y(εad) = D
K
1,z(εad) = 1−
√
1− p, (25)
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FIG. 1: (Color online) The decohering power of the amplitude damping channel with respect to x, y, z basis. The black points
line denotes the decohering power of the amplitude damping channel with respect to the l1-norm on the x, y, z basis. The red
dotted line denotes the Re´nyi 2-relative entropy, and the blue valid line denotes the Tsallis 2-relative entropy.
.
DKR2,x(εad) = D
K
R2,y
(εad) = D
K
R2,z
(εad) = 1− 2 log
[
1
2
(√
p2 + p+ 2 +
√
p2 − 3p+ 2
)]
, (26)
DKT2,x(εad) = D
K
T2,y
(εad) = D
K
T2,z
(εad) = 2−
[
1
2
(√
p2 + p+ 2 +
√
p2 − 3p+ 2
)]2
. (27)
As shown in Fig. 1, we find that the decohering power with respect to the x, y, z basis are increased monotonically
with p from 0 to maximal value 1.
In the next, we will calculate the cohering power. In this case, we take r = ±k. Taking Eq. (18) into Eq. (10),
Eq. (15) and Eq. (16) respectively, we have
CK1 (εad(ρ)) =
√
µ− ω2, (28)
CKR2(εad(ρ)) = 2 log
[
1
2
(√
1 + µ+ 2ω +
√
1 + µ− 2ω
)]
, (29)
CKT2,z(εad(ρ)) =
[
1
2
(√
1 + µ+ 2ω +
√
1 + µ− 2ω
)]2
− 1, (30)
where ω = k2z
√
1− p(√1− p−1)+kzp+
√
1− p. According to Eq. (6), we derive the cohering power of the amplitude
damping channel under the l1-norm, the Re´nyi 2-relative entropy and the Tsallis 2-relative entropy
CK1 (εad) =
√
µ− ω2, (31)
CKR2(εad) = 2 log
[
1
2
(√
1 + µ+ 2ω +
√
1 + µ− 2ω
)]
, (32)
CKT2,z(εad) =
[
1
2
(√
1 + µ+ 2ω +
√
1 + µ− 2ω
)]2
− 1. (33)
The maximal cohering power of the amplitude damping channel with respect to arbitrary basis under every measures
studied is 1. For the x, y basis, kz is 0, we have
CK1,x(εad) = C
K
1,y(εad) = p, (34)
6CKR2,x(εad) = C
K
R2,y
(εad) = 2 log
[
1
2
(√
p2 + (
√
1− p+ 1)2 +
√
p2 + (
√
1− p− 1)2
)]
, (35)
CKT2,x(εad) = C
K
T2,y
(εad) =
[
1
2
(√
p2 + (
√
1− p+ 1)2 +
√
p2 + (
√
1− p− 1)2
)]2
− 1. (36)
The cohering power of the amplitude damping channel on the x, y basis increased monotonically from 0 to 1. For the
z basis, kz is 1. Using Eq. (6) again we have
CK1,z(εad) = C
K
R2,z
(εad) = C
K
T2,z
(εad) = 0. (37)
It means that the amplitude damping channel doesn’t have any cohering power with respect ro z basis,i.e, the
amplitude damping channel εad is an incoherent channel on the z basis.
B. Phase damping channel
A quantum channel with Kraus operators
K1 =
(
1 0
0
√
1− p
)
,K2 =
(
0 0
0
√
p
)
, (38)
is called phase damping channel [8], denoted by εpd. It converts the input Bloch vector r = (rx, ry , rz) into
εpd(r) = (
√
1− prx,
√
1− pry, rz). (39)
Substituting Eq. (39) into Eq. (10), Eq. (15), and Eq. (16) respectively, and using Eq. (8) we derive the decohering
power of the phase damping channel with respect to the l1-norm, the Re´nyi 2-relative entropy and the Tsallis 2-relative
entropy
DK1 (εpd) = 1− min
ρ∈M
√
p(r2z − 1)− (1−
√
1− p)(rzkz)2 + 1, (40)
DKR2(εpd) = 1− minρ∈M
{
2 log
[
1
2
(√
2− p+ pr2z + 2(1−
√
1− p)rzkz +
√
2− p+ pr2z − 2(1−
√
1− p)rzkz
)]}
, (41)
DKT2(εpd) = 2− minρ∈M
[
1
2
(√
2− p+ pr2z + 2(1−
√
1− p)rzkz +
√
2− p+ pr2z − 2(1−
√
1− p)rzkz
)]2
. (42)
After some algebraic calculations, the decohering power of the phase damping channel with respect to the x, y, z
basis are
DK1,x(εpd) = D
K
1,y(εpd) = D
K
1,z(εpd) = 1−
√
1− p, (43)
DKR2,x(εpd) = D
K
R2,y
(εpd) = D
K
R2,z
(εpd) = 1− log(2− p), (44)
DKT2,x(εpd) = D
K
T2,y
(εpd) = D
K
T2,z
(εpd) = p. (45)
The change of the decohering power of the phase damping channel with respect to the l1-norm, the Re´nyi 2-relative
entropy and the Tsallis 2-relative entropy on the x, y, z basis is in Fig.2(a), from which we can see they all increased
monotonically with p from 0 to the maximal value 1.
For the cohering power of the phase damping channel, we take r = ±k as the reference basis which are converted
by εpd
± (kx, ky, kz) = ±(
√
1− pkx,
√
1− pky, kz). (46)
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FIG. 2: (Color online) (a) The decohering power of phase damping channel with p under the l1-norm(black points line), the
Re´nyi 2-relative entropy(blue valid line), and the Tsallis 2-relative entropy(red dotted line). (b)The cohering power of the
phase damping channel under the l1-norm, whose maximum is approximately equal to 0.7071. (c)The cohering power the phase
damping channel under the Re´nyi 2-relative entropy, whose maximum is approximately equal to 0.4150. (d)The cohering power
of the phase damping channel under the Tsallis 2-relative entropy, whose maximum is approximately equal to 0.3333.
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Taking Eq. (46) into Eq. (10), Eq. (15), Eq. (16) respectively, then using Eq. (6) give the cohering power of the phase
damping channel with respect to the l1-norm, the Re´nyi 2-relative entropy and the Tsallis 2-relative entropy
CK1 (εpd) =
√
p(k2z − 1)− ((
√
1− p− 1)k2z +
√
1− p)2 + 1, (47)
CKR2(εpd) = 2 log
[
1
2
(
√
ξ +
√
η
]
, (48)
CKT2(εpd) =
[
1
2
(
√
ξ +
√
η
]2
− 1, (49)
where ξ = k2z(p+2(1−
√
1− p))+ 2(1+√1− p)− p, and η = k2z(p− 2(1−
√
1− p))+ 2(1−√1− p)− p. As shown in
Fig.2(b), (c) and (d), we have plotted the cohering power of the phase damping channel with respect to arbitrary basis
under the three measures. The maximal cohering power of the phase damping channel with respect to the l1-norm
is 0.7071. While the maximal cohering power of the Re´nyi 2-relative entropy and the Tsallis 2-relative entropy are
0.4150 and 0.3333, respectively. For the x, y, z basis, kz is either 0 or 1, so we have
CK1,x(εpd) = C
K
1,y(εpd) = C
K
1,z(εpd) = 0, (50)
CKR2,x(εpd) = C
K
R2,y
(εpd) = C
K
R2,z
(εpd) = 0, (51)
CKT2,x(εpd) = C
K
T2,y
(εpd) = C
K
T2,z
(εpd) = 0. (52)
That is to say the phase damping channel has no cohering power on the x, y, z basis.
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FIG. 3: (Color online) The decohering power of the depolarizing channel with respect to the x, y, z basis. The black points line
denotes the decohering power of the depolarizing channel with respect to the l1-norm. The red dotted line denotes the Re´nyi
2-relative entropy, and the blue valid line denotes Tsallis 2-relative entropy.
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C. Depolarizing channel
In this section, we will consider a dynamical evolution of a general state ρ under the depolarizing channel εdep,
which is acting as [8]
εdep(ρ) = (1− p)ρ+ pI
2
. (53)
Taking advantage of Eq. (10), Eq. (15), Eq. (16), and Eq. (8), we have the decohering power of the depolarizing
channel
DK1 (εdep) = p, (54)
DKR2(εdep) = 1− log
[
(1− p)2 + 1] , (55)
DKT2(εdep) = 1− (1− p)2. (56)
The value of the decohering power of the depolarizing channel with respect to the l1-norm, the Re´nyi 2-relative entropy,
and the Tsallis relative 2-relative only depend on the parameter p,i.e., the decohering power of the depolarizing channel
is same to all reference basis. The variation of the decohering power of the depolarizing channel is depicted in Fig.3
According to Eq. (10), Eq. (15), Eq. (16), and Eq. (6), we have the cohering power of the depolarizing channel with
respect ro the l1-norm, the Re´nyi 2-relative entropy, and the Tsallis 2-relative entropy
CK1 (εdep) = C
K
R2
(εdep) = C
K
T2
(εdep) = 0. (57)
It is obvious that the depolarizing channel has no cohering power with respect to arbitrary reference basis.
D. Flip channels
Finally, we study the dynamics of the flip channels εjf , which can be described by [8]
ε
j
f (ρ) = (1− p)ρ+ pσjρσj , (58)
where j = x, y, z denotes the bit flip channel, bit-phase flip channel and the phase flip channel, respectively.
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FIG. 4: (Color online)The decohering power of the flip channel on the z basis under the l1-norm(black points line), the Re´nyi
2-relative entropy(blue valid line), and the Tsallis 2-relative entropy(red dotted line denotes).
.
According to Eq. (10), Eq. (15), Eq. (16) and Eq. (8), the decohering power of the flip channels for the l1-norm,
the Re´nyi 2-relative entropy and the Tsallis 2-relative entropy are
DK1 (ε
j
f ) = 1− min
ρ∈M
{√
4pr2j (1 − p(1− k2j )) + (1− 2p)2
}
, (59)
DKR2(ε
j
f ) = 1− min
ρ∈M
{
2 log
[
1
2
(√
τ +
√
ζ
)]}
, (60)
DKT2(ε
j
f ) = 2− min
ρ∈M
{[
1
2
(√
τ +
√
ζ
)]2}
, (61)
where τ = 1+ (1− 2p)2 +4prj(kj − (1− p)rj), and ζ = 1+ (1− 2p)2 − 4prj(kj + (1− p)rj . For the x, y, z basis, kz is
either 0 or 1. Then we have, for any j ∈ {x, y, z}
DK1,x(ε
j
f ) = D
K
1,y(ε
j
f ) = D
K
1,z(ε
j
f ) = 1− |1− 2p|, (62)
DKR2,x(ε
j
f ) = D
K
R2,y
(εjf ) = D
K
R2,z
(εjf ) = 1− log(1 + (1− 2p)2), (63)
DKT2,x(ε
j
f ) = D
K
T2,y
(εjf ) = D
K
T2,z
(εjf ) = 1− log(1− 2p)2. (64)
The decohering power of flip channels with respect to the x, y, z basis can be seen in Fig. 4, from which we know that
they all increased firstly and then decreased, reaching the maximum 1 at p = 12 .
Considering the cohering power of the flip channels, we taking Eq.(58) into Eq. (10), Eq. (15), Eq. (16) respectively,
then using Eq. (6), we have
CK1 (ε
j
f ) = 2pkj
√
1− k2j , (65)
CKR2(ε
j
f ) = 2 log
(√
(1− p)2 + p(2− p)k2j + p
√
1− k2j
)
, (66)
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CKT2(ε
j
f ) =
[√
(1− p)2 + p(2− p)k2j + p
√
1− k2j
]2
− 1. (67)
The maximal cohering power of the flip channels with respect to the l1-norm, the Re´nyi 2-relative entropy and the
Tsallis 2-relative entropy is 1, respectively. For the x, y, z basis, kj is 0 or 1, then we have, for any j ∈ {x, y, z}
CK1,x(ε
j
f ) = C
K
1,y(ε
j
f ) = C
K
1,z(ε
j
f ) = 0, (68)
CKR2,x(ε
j
f ) = C
K
R2,y
(εjf ) = C
K
R2,z
(εjf ) = 0, (69)
CKT2,x(ε
j
f ) = C
K
T2,y
(εjf ) = C
K
T2,z
(εjf ) = 0. (70)
That is to say the flip channels doesn’t have any cohering power with respect to the x, y, z basis.
IV. CONCLUSION
Quantum coherence plays an important role in quantum information procession. In this paper, We mainly introduce
the cohering and decohering power of the Markovian channels in terms of the l1-norm, the Re´nyi α-relative entropy
and the Tsallis α-relative entropy. For convenience, we calculate the special case of α = 2. We find that the decohering
power for the amplitude channel, the phase damping channel, and the depolarizing channel with respect to the three
measures we investigated are increased monotonically with p from 0 to 1. But for the flip channels it increases when
p ∈ [0, 12 ] and decreases when p ∈ [ 12 , 1], reaching a maximal value of 1 at p = 12 . Moreover, the maximal cohering
power of the amplitude damping channel and the flip channels are the same to 1. However, the depolarizing channel
has no cohering power with respect to arbitrary basis. These results may be useful to the study of coherence.
While we only study the cohering and decohering power of the Markovian channels for one-qubit states with respect
to the l1-norm, the Re´nyi α-relative entropy and the Tsallis α-relative entropy in the case of α = 2 . The cohering
and decohering power of one-qubit channels for the general parameters α need further investigated.
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